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Food safety is a complex issue that has an impact on all segments of the society, from the public to government, industry and academia. Diseases caused by foodborne pathogens constitute a worldwide public health problem. Listeriosis; a foodborne disease, has been considered to be an emerging zoonotic disease worldwide (Maha et al., 2014) .
Listeria monocytogenes is an important foodborne pathogen with a significant impact on public health and economy worldwide. Although human infections with L. monocytogenes occur rarely they lead in those with diminished immunity to serious and lifethreatening disease conditions (listeriosis) including septicemia, meningitis, meningo-encephalitis and abortion (Dogany, 2003) .
L. monocytogenes can survive and grow under various ambient conditions and is known as the pathogen that causes listeriosis. L. monocytogenes is a rod-shaped gram-positive bacterium that is motile and non-spore-forming. L. monocytogenes belongs to the facultative intracellular bacteria that invade, replicate and multiply in a variety of cells (Rafaela et al., 2008) .
Although L. monocytogenes was recognized as an animal pathogen over 80 years ago, the first outbreak confirming an indirect transmission from animals to humans was reported only in 1983, in Canada's Maritime Provinces. In that outbreak, cabbages, stored in the cold over the winter, were contaminated with Listeria monocytogenes through exposure to infected sheep manure. A subsequent outbreak in California in 1985 confirmed the role of food in disseminating listeriosis. Since then Listeria monocytogenes has been implicated in many outbreaks of food-borne illness, most commonly from exposure to contaminated dairy products and prepared meat products, including turkey and deli meats, pâté, hot dogs and seafood and fish (Bortolussi 2008) .
In Switzerland, the annual incidence over the past ten years ranged from 0.47 to 1.22 cases per 100,000 people. So far, four bigger Swiss listeriosis outbreaks have occurred including the latest one in 2013/2014 caused by contaminated ready-to-eat salad (Stephan et al., 2015) .
Since 1996, the public health surveillance system for foodborne diseases has been strengthened in several ways. Several diseases were added to the standard notifiable disease reporting system, including Listeria monocytogenes (McQuiston et al., 2004) .
In Europe, as elsewhere in the world, about 95% of L. monocytogenes strains isolated from clinical and food samples belongs to serovars 1/2a, 1/2b, 1/2c and 4b (Mirella et al., 2012) . Serotyping has been used to characterize L. monocytogenes that differs in their virulence and pathogenicity (Liu, 2006) . L. monocytogenes consists of at least four evolutionary lineages (I, II, III, and IV) with different but overlapping ecological niches. Most L. monocytogenes isolates belong to lineages I and II, which include the serotypes most commonly associated with human clinical cases, such as serotypes 1/2a (lineage II), and 1/2b and 4b (lineage I) .
Isolation and identification of L.monocytogenes in this study was done according to ISO 11290-1 amendment 2004 (Välimaa et al., 2015) .
L. monocytogenes is varied in its susceptibility to antimicrobial drugs and influenced by antimicrobial use to humans and animals, as well as the geographical differences (Soni et al., 2013) .
Listeria monocytogenes has the ability to form biofilms on food-processing surfaces, potentially leading to food product contamination (Djordjevic et al., 2002) .
Integrons are potentially motile genetic elements frequently located on transposons or conjugative plasmids that can serve as vehicles for the intra-and interspecies transmission of genetic material. Class 1 integrons are most frequently found among clinical isolates, and their structure consists of two conserved segments (5`-and 3`-CS) and an internal variable region that contains gene cassettes encoding antimicrobial-resistance determinants (Ahmed et al., 2005) .
Isolation, identification and characterization of L. monocytogenes rely on traditional culture methods and several polymerase chain reactions (PCR) based techniques (Adzitey and Huda, 2010) .
Infection by L. monocytogenes is mediated by a number of virulence factors. The most important of these is listeriolysin O (LLO), a pore-forming toxin secreted by the pathogen. LLO is absolutely required for virulence by L. monocytogenes, and is found only in virulent strains of the species. In addition, being a secreted protein, its detection can serve as an indicator of the presence of L. monocytogenes in a food sample (Robin et al., 2006) . hlyA gene, a highly conserved genomic region and codifying for Listeriolysin O (Andrea et al., 2012) .
Polymerase chain reaction (PCR) is the basis of many nucleic acid-based detection systems. (Robin et al., 2006) . L. monocytogenes was confirmed by polymerase chain reaction (PCR) technique using the hlyA gene (Lata et al., 2010) .
Sequence analysis and in particular comparative genomics will now help to unravel the molecular basis of the pathogenesis, phenotypic differences and the evolution of L.monocytogenes and should allow a better understanding of its biology at the molecular level (Carmen et al., 2003) .
Identification of Listeria monocytogenes by realtime PCR allows rapid and accurate confirmation of presumptive isolates (FDA 2015) .
So, the aim of this study is to determine the phenotypic and genotypic characters of L.monocytogenes isolated from different sources (meat, offals, fish and RTE foods which is represented by luncheon) on the basis of pathogenicity and Antibiotic resistance to determine the difference between the isolates from different sources.
MATERIALS AND METHODS

Sample collection
A total of 400 samples from different sources (100 meat, 100 offals, 100 fish and 100 Luncheon as RTE food) were used in this study.
Material and methods used for phenotypic characterization of L.monocytogenes:
Isolation of L.monocytogenes from different sources:
It was done on the basis of ISO 11290-1:1996 Amendment 1-2004.by the aid of enrichment broths as half fraser broth and full fraser the plating on oxford and ALOA agar then biochemical tests from colonies purified on TSYEA. Which includes sugar fermentation test on rhamnose and xylose broths.
Serotyping of L.monocytogenes:
Serotyping were established by Listeria-O-antisera (Difco; BD Diagnostics, Sparks, MD, USA) (Emilio et al., 2014) . Listeria O antiserum types 1 and 4 (Difco Laboratories) were used for serological identification of L. monocytogenes by using the slide agglutination test according to the manufacturer's instructions (Difco Laboratories 2010).
Antimicrobial susceptibility testing of L.monocytogenes:
L. monocytogenes isolates were tested for antimicrobial susceptibility for nine most commonly used antibiotics in veterinary and human therapy, using the standard disk diffusion method on Mueller Hinton Agar (MHA), following the procedures recommended by the Clinical and Laboratory Standards Institute (CLSI, 2009). Antibiotics impregnated discs (Oxoid) were used: Amoxicillinclavulanate, Ceftriaxone, Ciprofloxacin, Rifampin, Ampicillin, Vancomycin, Tetracyclin, Erythromycin and Streptomycin.
Detection of Biofilm production by L.monocytogenes:
It was done by using tissue culture plate method according to Nabajit (2014) It was done by using conventional PCR with the aid of the class 1 integron primers according to Ahmed and Tadashi (2015) .
Detection of hlyA (Listeriolysin) virulence gene of L. monocytogenes:
It was done by using conventional PCR with the aid of hlyA primer according to Hanaa et al., (2012) .
Sequencing of conventional PCR product:
It was done by using Applied Biosystems® 3500 Genetic Analyzers. Identity matrix was creating comparing the isolates of study with each other's by using Clustal2.1.
Real time PCR for confirmation of the presence of hlyA (Listeriolysin) virulence gene in L. monocytogenes isolates:
It was done by using SYBR Green Real-Time PCR according to Marwa et al., (2014) . 
Genotypic characterization results: 3.2.1. Conventional PCR for detection of class-1 Integrons:
Unfortunately, PCR couldn`t detect class-1 integrons in all 6 L.monocytogenes isolates. Only nonspecific band with sample number 4 which isolated from offals.
Conventional PCR for detection of hlyA virulence gene:
All six isolates of L. monocytogenes were examined for the presence of hlyA virulence gene. Four isolates only could be detected positive for hlyA gene by conventional PCR, which were isolated from meat and fish. On the other hand, isolates which were isolated from offals were negative for hlyA gene by using conventional PCR. Figure 1 : Phylogenetic tree of the isolated L. monocytogenes isolates and other strains from gene bank.
Sequence of L.monocytogenes hlyA:
-Green circles represents tips or leaves of the tree which are the current isolates.
-Blue circles represents internal nodes or common ancestors which are the infected hosts.
-Red circles represents Ultimate common ancestor or Root of the tree.
Confirmation of Listeria monocytogenes isolates by using Sybr-green Real time PCR:
The study revealed that all the six isolates are molecular identified and confirmed to be L.monocytogenes responsible for food poisoning using Real time PCR primers and Sybr-green dye that will amplify the gene hlyA (Listeriolysin) in L. monocytogenes. 4. DISCUSSION The ability of Listeria monocytogenes to persist in food-processing environments and its ability to grow at refrigeration temperatures makes this pathogen a significant threat to public health, particularly in refrigerated foods (Pan et al., 2006) .
Several studies have reported the isolation of Listeria spp., including L. monocytogenes, from raw meat, cooked meat products, cheeses, seafood and produce (Marian et al., 2012) .
One of the most important limitations for the isolation of pathogenic bacteria from foods is their low concentration (commonly less than 100 cells per gram) and the high levels of background microbiota. To overcome these limitations, conventional methods for the detection of L. monocytogenes in foods including those recommended by the US Food and Drug Administration ( Hitchins and Jinneman, 2011) Most L. monocytogenes isolates obtained from patients and the environment are type 1 or 4. Commercial sera (Difco Type 1 cat #223031 and Type 4 cat #223041) were used to characterize isolates as type 1, type 4 or not type 1 or 4 (Anthony et al., 2016) .
Antimicrobial susceptibility testing showed that all L. monocytogenes isolates were resistant to Ceftriaxone, Ampicillin and Tetracyclin. Only one isolate was resistant to Erythromycin. All L. monocytogenes isolates were susceptible to Amoxicillin-clavulanate, Ciprofloxacin, Rifampin, Vancomycin and Streptomycin. Five isolates were susceptible to Erythromycin. That indicates that the six L. monocytogenes isolates were multidrug resistant. Reis et al., (2011) found that all isolates in their study were susceptible to ampicillin, cephalothin, erythromycin, gentamicin, teicoplanin and vancomycin. Only one strain showed resistance to rifampin, and two were resistant to trimethoprimsulfamethoxazole.
The differences in resistance rates can be influenced by the country involved and regulations on the use of antibiotics, farming and processing practices, and the type of samples. Ruiz-Bolivar et al., (2011) .
Three out of six isolates (50%) showed strong binding activity, Two out of six isolates (33.33%) showed moderate biofilm binding activity, and one out of six isolates (16.67%) showed weak/non biofilm producer.
Biofilms constitute a protected mode of growth that allows survival in a hostile environment under changing environmental conditions and hostile chemical or physical agents: predators, host cells, innate defense compounds, antibiotics and, in the food industry, antimicrobial additives and cleaning and disinfection agents (Paula 2011) .
When Harvey et al., (2007) used microtitre plate assay to quantify biofilm production by Listeria monocytogenes strains following growth in Tryptone Soy Broth (TSB) for 48 h at 20 oC, (92.0% ) of strains were classified as weak, (6.5%) of strains were classified as moderate and only (1.5%) of strains were classified as strong biofilm formers.
Class 1 integron was screened among the obtained 6 multidrug resistant L.monocytogenes isolates using specific primers for class-1 integron acc to Ahmed et al., (2015) .
Unfortunately, the results revealed the absence of class 1 integron among all L.monocytogenes isolates. These results go hand in hand with many researchers as Carattoli, (2001), Labbate et al., (2009) and Liu et al., (2013) who documented the absence of class 1 integron among Gram positive bacteria. Overall, little is known about the prevalence of class 1 integrons in Gram-positive bacteria (Ren et al., 2013) .
Integron, novel DNA element, mediating the integration of antibiotic resistance genes through site specific recombination has great impact on human health. The backbone structure of an integron contains a conserved region encoding an integrase (intI) and a variable region with integrated gene cassettes. The class 1 integron is probably the most prevalent type of integron harboured by such isolates (Ren et al., 2013) .
All six isolates of L. monocytogenes were examined for the presence of hlyA virulence gene. Four isolates only could be detected positive for hlyA gene by conventional PCR, which were isolated from meat and fish. On the other hand, isolates which were isolated from offals were negative for hlyA gene by using conventional PCR. However, later by using Real-Time PCR for confirmation, all the six isolates were positive.which indicates higher sensitivity of Real-Time PCR ovet conventional PCR which was agreed with Dong et al., (2014) as he reported that real-time PCR is an effective and sensitive presumptive screening tool for L. monocytogenes in various types of foods.
PCR techniques have significantly improved the detection and identification of bacterial pathogens (Hege et al., 2000) . The choice of the target gene is important for detection of virulent strains of L. monocytogenes by PCR (Cooray et al., 1994) . Listeria monocytogenes has several important virulence markers. Among them, Listeriolysin O (LLO) is one of the important marker encoded by hlyA gene and is essential for disruption of phagocytic vacuole and release of bacteria into cytoplasm. This gene is indispensable for species-specific identification of Listeria monocytogenes (Ritu et al., 2007) . Swetha et al., (2012) used PCR analysis for detection of the presence of L.monocytogenes using primers specific to haemolysis gene (hlyA).
Sequencing of L.monocytogenes hlyA gene isolated from meat and fish was detected by Applied Biosystems® 3500 Genetic Analyzers.and then Sequence identity matrix between different isolation sources (Meat and Fish) of L.monocytogenes (hlyA) was determined by the aid of Clustal2.1 software. Chelsea et al., (2011) determine the complete genome sequence of the L.monocytogenes strain HCC23 that will allow whole-genomic comparisons across all three L. monocytogenes lineages for phylogenic classification and a better understanding of the evolution of L. monocytogenes. Which indicates the importance of making sequencing of the test samples.
this study revealed that all the six isolates are molecular identified and confirmed to be L.monocytogenes responsible for food poisoning using Real time PCR primers and Sybr-green dye that will amplify the gene hlyA (Listeriolysin) in L. monocytogenes. Barbau et al., (2013) proposes a new validation procedure to specifically validate qPCR assays applied to food microbiology according to two guidelines: the ISO 22118 norm and the "Definition of minimum performance requirements for analytical methods of GMO testing". These assays are highly accurate, 100% accuracy for L. monocytogenes assays.the Tm values in melting curve was 73-73.5 for hlyA gene.
In conclusion, Identification of Listeria monocytogenes by real-time PCR allows rapid and accurate confirmation of presumptive isolates more than conventional PCR (FDA 2015). Adzitey, F., Huda, N. 2010 
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